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Open lung approach for the acute respiratory distress syndrome: A pilot, randomized controlled trial Kacmarek 
Main Results
The opening plateau-pressure was 60 ±6 cmH2O. Mean PaO2/FiO2 ratio increased from 125 ±43 to 300 ±103 after RM and was sustained above 300 throughout seven days. Nonaerated parenchyma decreased significantly from 54% to 13% [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] RM. The potentially recruitable lung was estimated at 45% . ICU mortality = 28% and hospital mortality = 33%. Optimal duration of a sustained inflation recruitment maneuver in ARDS patients 
Conclusion

Main Results
The average volume increase was 210 ±198 ml. Time constant was 2.3 ±1.3 s. Systolic and mean arterial pressures were maintained at 10 s, decreased significantly at 20 and 30 s during the RM, and recovered to the pre-RM value 30 s after the end of the RM. Heart rate, diastolic arterial pressure, and SpO2 did not change during or after the RM.
Conclusion
Most of the recruitment occured during the first 10 s and hemodynamic impairment was significant after 10 s = The optimal duration of RM by sustained inflation is around 10 s seconds were sufficient to achieve the maximal increase in volume Prone position and recruitment manoeuvre: the combined effect improves oxygenation Design Prospective interventional study: Each patient was ventilated 6h in both the supine position (SP) and the prone position (PP). A 45 cmH2O extended sigh in PC was performed at the beginning of SP RM1 (recruitment maneuver), one hour after turning to the PP (RM2) and at the end of the 6h PP period (RM3).
Patients
early ARDS patients
Objectives
Study the effects on oxygenation of both RM and PP
Main Results
Improvements in PaO2 level and PaO2/FiO2 ratio were transient in SP but durable during PP. PaO2/FiO2 changes were significant only after RM3. This global strategy had a benefit with regard to oxygenation: PaO2/FiO2 ratio increased from 98 mmHg to 166 mmHg 13 hours later at the end of the study. Pplat (plateau pressure)at decreased after each RM and over the entire PP period.
Conclusion
Combined RM and PP increased oxygenation
Comment
This RM method is associated with high VT with a risk of volutrauma. 
Main Results
In the RM group the PaO2/FiO2 was increased compared to baseline on day one and day two (P = 0.007 and P = 0.001). There were no significant differences in hospital mortality, 
Conclusion
RM following intubation in hypoxemic patients improved oxygenation
PaO 2 
Patients
ARDS patients
Objectives
Test if RM is clinically applicable in early ARDS
Main Results
There was an improvment in oxygenation and reduction in the percent mass of collapsed tissue between Paw (airway pressure) = 40 and 60 cmH2O. 
Conclusion
Patients
ARDS patients
Objectives
Examine the relationship between the percentage of potentially recruitable lung and the clinical and physiological effects of RM (recruitment maneuver)
Main Results
Patients with a higher percentage of potentially recruitable lung had greater total lung weights, poorer oxygenation, lower Crs (compliance of respiratory system), higher levels of dead space and higher rates of death than patients with a lower percentage of potentially recruitable lung.
Conclusion
In ARDS, the percentage of potentially recruitable lung is extremely variable and is strongly associated with the response to PEEP Comment PEEP was not set according to recruitability. Setting low PEEP in patient with high potential of recruitable lung increases VILI and mortality. 
Main Results
Poorly aerated and non-aerated tissue at PEEP 10 cmH2O = 60 ±9% of lung parenchyma, 1 ±2% was hyperinflated. Increasing PEEP to 20 and 30 cmH2O, compared to PEEP 10 cm-H2O, decreased poorly aerated and non-aerated tissue by 16 ±28% and 33 ±14%. Hyperinflated tissue increased up to 3 ±4% with PEEP 30 cmH2O. Objectives Assess the influence of the elastic properties of the lung and chest wall on the effectiveness of a RM (recruitment maneuver).
Conclusion
Main Results
RM increased PaO2/FiO2 by 20 ±3% in nonresponders (n = 11) and by 175 ±23% (n = 11) in responders. El (elastance of lung) and Ecw (elastance of chest wall) were higher in nonresponders. Cardiac output and mean arterial pressure decreased by 31 ±2 and 19 ±3% in nonresponders and by 2 ±1 and 2 ±1% in responders. 
Conclusion
Objectives
Clarify the role of recruitment in strain measurements defined as the ratio between end-inspiratory volume and functional residual capacity
Main Results
In the animal model, recruitment caused a significant decrease in dynamic strain (p<0.01), while increasing the static component. In patients, total strain remained constant for the three ventilatory settings. Increases in tidal volume had no significant effects. Increasing PEEP constantly decreased dynamic strain (p<0.05) and increased static strain (p<0.05). The changes in dynamic and total strain among patients were correlated to the amount of recruited volume.
Conclusion
Recruitment causes a shift from dynamic to static strain in early acute respiratory distress syndrome Volume delivered during recruitment maneuver predicts lung stress in acute respiratory distress syndrome 
Patients
ARDS patients
Objectives
Determine whether the volume delivered during a recruitment maneuver (VRM), consisting of sustained inflation at 40 cmH2O for 30 s, is inversely associated with lung stress and mortality in acute respiratory distress syndrome
Main Results
VRM ranged between 7.4 and 34.7 ml/kg predicted body weight. Lower VRM predicted high end-inspiratory and tidal lung stress. Low VRM was also associated with an increased risk of death.
Conclusion
Low VRM predicted high lung stress and may predict risk of death in patients with acute respiratory distress syndrome
Comment
This study used VRM to assess the maximum size of the aerated lung to establish the potential recruitability
Sigh in supine and prone position during acute respiratory distress syndrome 
Main Results
There were significant improvements in shunt fraction, oxygen saturation (93% ±2% to 97% ±3%), PaO2, PaO2/FiO2, Crs (compliance of respiratory system), and chest x-ray after the RM. 80% of the patients responded and the response was maintained at 1 hour. 8 patients desaturated 6% ± 3% in SpO2 during the RM but 5 of those improved SpO2 relative to baseline by the end of the RM.
Conclusion
Most patients with early ALI responded to the RM. Desaturation during the RM did not indicate a failed response 1 h later. 
Main Results
Significant improvement in oxygenation occurred in the majority of patients within 10 min. The mean SpO2 improved from 87±5 to 94 ±2%. Hypotension and mild oxygen desaturation occurred in some patients during the 20-s inflation, reversing rapidly after inflation was terminated.
Conclusion
Sustained inflation is a safe, clinically applicable RM (recruitment maneuver) that improves oxygenation 
Main Results
PEEP-induced changes in lung inflation and recruitment measured by electrical impedance tomography and helium dilution showed close correlation (r2=0.78, p<0.001 and r2=0.68, p<0.001, respectively) but with relatively variable limits of agreement. At higher PEEP, recruitment was evident in all lung regions (p<0.01) and heterogeneity of tidal ventilation distribution was reduced by increased tidal volume distending the dependent lung (p<0.001); in the non-dependent lung, compliance decreased (p<0.001) and tidal hyperinflation significantly increased (p<0.001). In the subgroup of ARDS patients tidal hyperinflation in the dependent lung regions decreased at higher PEEP (p=0.05), probably indicating higher potential for recruitment.
Conclusion
A high level of PEEP exerts mixed effects on the regional determinants of VILI (ventilator-induced lung injury)
Dynamics of end expiratory lung volume after changing positive end-expiratory pressure in acute respiratory distress syndrome patients 
Objectives
Measure the dynamics of end-expiratory lung volume changes during an increase and decrease in PEEP between 5 and 40 cmH20 by steps of 5 cmH20 to determine the optimal duration for each step during an SRM
Main Results
During the increase in PEEP, the expected increased volume (respiratoy system compliance by the increase in pressure) was achieved within 2 [2-2] breaths and 95% of the additional increased volume (total end expiratory volume change minus expected increased volume) was achieved within 13 [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] breaths. During the decrease in PEEP, the expected decreased volume was achieved within 1 [1-1] breath, and 95 % of the additional decreased volume was achieved within 8 [2-15] breaths.
Conclusion
In early ARDS, most of the end expiratory volume change occured within the first minute Acute physiologic effects of a stepwise recruitment maneuver in acute respiratory distress syndrome 
Objectives
Assess the clinical impact of RM
Main Results 2 h after the RM, the PaO2/FiO2 was higher than at baseline (187 ±102 versus 339 ±136 mmHg). The RM was discontinued due to severe complications in four patients: 3 for CO2 decrease, 1 for hypotension, 1 for supraventricular tachycardia. 
Conclusion
Main Results
7/93 RM (7.5%) were interrupted for patient agitation, and 2/93 (2.2%) for transient bradycardia. There was no change in systolic blood pressure, heart rate, or SpO2 from pre-RM to post-RM, and there were no air leaks. In 3 patients with altered intracranial compliance, 3/8 RM were associated with a spike of intracranial pressure. There was a sustained significant decrease in FiO2 by 6% lasting up to 6 h post-RM.
Conclusion
RM was safe in pediatric patients
Comparison of 2 lung recruitment strategies in children with acute lung injury 
Main Results
Both methods were effective in raising PaO2 and FRC (functional residual capacity). Sustained inflation was associated with temporary desaturation. During the staircase RM, dead-space and PaCO2 increased, CO2 elimination and Crs decreased.
Conclusion
Both methods were effective in raising PaO2 but staircase RM required caution about CO2 
Objectives
Describe CT-scan lung aeration changes and gas exchange after RM in pediatric ALI patients
Main Results
There was a variable increase in aerated and poorly aerated lung after the RM ranging from 3% to 72% (20% ). All patients had improvement in PaO2 /FiO2 after the RM (14% . 4/6 had a decrease in PaCO2. One subject had transient hypercapnia during the RM and this correlated with the smallest increase in aerated lung. All patients tolerated the RM without hemodynamic compromise, barotrauma, hypoxemia, or dysrhythmias.
Conclusion
Lung recruitment resulted in improved lung aeration as detected by lung tomography, accompanied by improvements in oxygenation and ventilation 
